
' \  

6.1 f'l3l'blMB11QI 
.I 04 la la . rn i f  u o u ~ ~ u r r i ~ ~ w n . r ~ n d . r z n o u ~ ~ ~ ~ i q ~ ~ t j . ~ r r o . ~ ~ i q ~ a ~ ~ i f  Y~WLLR:  

\almf~qu ~ a ~ n . m i f u o u ~ ~ d ~ ~ & d u ~ o ~ d f  : :L~~~~ IUA'~Y~W: I~ ' IJ I~ I  iiodsr~nn 

or'lrdzn (aliphatic) LLRtd~rLn~~i~fl~%l (aromatic) ~ l ~ d f ~ m ~ ~ f ~ f L ~ i i n O : ~ i i n d 1 3  

UKq (saturated hydrocarbon) LLR:Y[~ 
d 
E I U ~ ~  (unsaturated hydrocarb 

n. bbmw~azwaae'atn~ haqauo~Q~nu (alkane) do:nouuotnifuoudo 

n. bhiiu~iar'brlaaldw b ~ ~ q a u o ~ l l u  (alkene) Ij~zn~u~o~nifuoudo~u 

~ ~ M L % . J L ~ M ~ ~ ~ J  d?ulu~qfl~Odhlh~dflTadw (cycloalkene) GOL(IOUYOJM~UOW(/O~'UL~W 
ad B ~ ~ u u a r l a l n ~ ~ ~ u o i ~ d l d ~ ~ ~ i n ~ o o n l d l i  u'fiwzCf~Saudo.rz~di~niiuou 

d~nfimdfifi3uid~~bn11 ~gJfl~RJuu'a (functional group) 0 '1 i i~d~~~~hldf l0  CnHzn 

~ J L ~ M I ~ I ~ W ~ ~ ~ J I ~ T ~ H T I ~  (structural isomer) ~ o ~ l a l n ~ 6 ~ m u  d?dlalna8a8ud 
. . 

, 
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8.2 Q U U ~ ~ I S ~ I U ~ I W  
aznaun'i~ q lulu~a~aua~o'a~nufimn'u~~u$us:: 1m~rnu6d~~Bu$usr~nui 

A A 
(o bond) ~ u s = : ~ n u i ~ ~ ~ ~ ~ ~ ~ u ~ a ~ n u o = : ~ ~ a u ~ : : ~ ~ i ~ a ~ m a u ~ a ~ n i ~ ~ a u ~ ~ ~ ' n ~ ~ u ~ ~ u i ' ~ n  

a n *  lunl7a da~ann~ (electronegativity) L111n'd JL~JUY~U~::#IU'U'#P (nonpolar bond) $U%L 

A A ~ n u i 5 n d ~ u ~ u ~ l u l u ~ a q ~ ~ a ~ o ' a ~ n ~ o ~ ~ ~ a u ~ : : ~ d i ~ a : : w a u ~ a ~ n 1 i ~ a ~ ~ ~ a : : ~ = : ~ a u u a ~  
A .r 1 - r  Jd t: lular~oua~un~iu~iui~nl~ni7a~a~anw~audi~n'ir~~niioui~~flu$ua=:nuu~ (polar 

A 
bond) ~#nQu ~uadoinh.rdaiiduad~u~~qavado'a~nuu'~n~tu=:~uu~~f (symmetry) 
a P ~ ~ ~ ~ ~ ~ ? ? ~ ~ ' ~ Y ~ ~ $ U % : : L H ~ ~ U ' L ~ ~ K ~ ~ I ~ ~ ' U ~ I I ~ ~ ' ~ L ~ U L O U ~ U L ~ ~ ~ ~ ~ ~ ~ ' # ~  

A ~ s e ~ ~ u o ' a ~ u o r d . r r n a ~ 6 ~ ~ $ ~ s r ~ n u i ~ ~ d ~ ~ z : : ~ ~ ~ ~ $ ~ z : : w 1 u ~ ~ ~ $ ~ s = :  
1 t: 

L u ~ ~ Q I ~ ~ ~ u I z ~ ~ ~ I ~  (n bond) A ~ u ~ ~ ~ ~ ' A ~ ~ w ~ ~ ~ ~ L ~ u v ~  (polarizability) '~K~Iu %JbflU 

Jd t: t: $us::nuu? udn~iutduu~o~uinndio'a~nu~~ud~#nu'au~~lifu ~~ fuo 'a f f u~~4dn0u  

ai~d~maud'ldli&r~ur~tl~n'~o'arnu 

~ u a ~ a i u l u ~ ~ n l i ~ ~ ~ n a ~ i i ~ u ~ ~ s : : ~ n u ~ ~ d ~ ~ ~ z : : ~ ~ a ~ ~ u s : : w ~ u ~ a ~ ~ ~ s : :  
Jdt: r  u ~ : : w i u # ~ a a ~ ~ a r n w n ~ i u ~ f l ~ # ~ ~ 6 ~ # n ~ a ~ ~ ~ ~ i 1 ~ ' o ' a ~ n d ~ i ] u ~ i ~ r l ~ ~ n a ~ n u ~ ~ ~ a n u a u  

l nuh  7 ~do 'a~nf i~uuu~ni~n iun iw~Ju~~u~n '~o 'a~u~~~: :o '~~nu 
J ,d & 

L L 7 d ~ ~ f i ~ T Z H ~ l i l ~ ~  (intermolecular force) ~fld~l7d7=:flflUn'luuu? (nonpolar 
4 d t:. 

molecule) H7auu~~~ciiiou~lniiauf ~ L L ~ u L ~ ~ ~ ~ I R ~  (Van der Wasls force) LL.~J~~J(IR'IICI(I 

~ ~ f l u ~ ~ . r d ~ ~ n d i i ~ ~ ~ ~ u ' a u # ~ n ~ d a ~ d ~ u ~ r f l u ~ n ' ~ u ~ ~ G ~ ~ a ~ a ~ $ u a : : l a ~ n o u  (hydrogen 

bond) ~ ~ 7 d ~ i d ~ m f ~ ~ d i d ~ i 7  d~=:nau#u'P~ (dipole attraction) b ~ ~ ~ ~ L 7 d ~ d f l ~ T : : H d l d ~ ~ ~ ~ ~  

(ionic attraction) U I J L L ~ U ~ R ~ ~ ~ I ~ Q B U L L T ~ G ~ ~ ~ ~ L ~ % ~ ~ H ~ J ~ ~ J Z ~ I V ~ ~ I ~ I J ' I I ~ ~ S ~ L ~ ~  
o i n n i ~ ~ ~ d u ~ ~ i ~ d a l u ~ a q a u a ~ l u ~ a q a ~ i a d a i u b a a ~ u a ~ b ~ ~ ~ ~ a ~ i u ~ n ' ~ u ~ ~ ~ ~ : : n ' ~  

x luLaqnd1H~$uo:fi#ui3quinh viilXli~~.r~u~u~aai~iaduinuw LLTJIJ~RT::HIIJ 



( 1 ? 1 u ( n ~ l f ~ ~ u ~ i f ~ : ~ 1 U  (solubility) ~€lJnlf dl:naud14 9 - 

(solute) uaehriir:aiuuinniiuf ~ S i ~ q ~ f : ~ i i ~ l a ~ a q a ~ o ~ K ~ a : a i u  viouinniiur~ 

~ ~ ~ a f : ~ ~ i ~ b ~ a q a ~ ~ ~ ~ ? ~ i a : r i u ~ o ~  9 ~ ~ ~ ~ ~ n i ~ ~ i u i ~ ~ ? i u ~ i u i f  r1'1u 

ni.ra:fi~uuo~ni.rd~:nda 9 o i f i~8ndnd i? i i  ai.rd.r:~nn~$u?riua:aiuluai.r 
Jd g df:LnnLiiu?riu (like dissolves like) ~ 4 ~ ~ n l f d 1 ~ n ~ u ~ ~ ~ ? 0 : ~ : a l ~ 1 ' 1 u ~ ? r i i ~ : ~ 1 ~ ~ ~ u " ?  

J Id g J 1 4  g ua:nirdr:noun\uuu~a:a:aiu~uK~riia:aiunluu~~ 
Jd 8 J d~~uuo~~~a?nuu?nufJuin~~~j:~7ai~nnfi~w'us=:1a1(1f~ou1~ ti4aiui.m 

Jd g ataiu~ifdf:nounuu?~i!oni.rdf ~ n o ~ 1 # n i u i ~ n ~ ~ i ~ ~ ' u s : ~ ~ ~ a ~ ~ 0 ~ ~ t ~ 2 i \ i i  ~uusu 
Id E d &no3 ua:claoI.rvloiu ~ ~ ~ ~ ~ o d i ~ u o ~ K ~ S i i a : ~ 7 u d ~ : ~ n n \ u u ~ ~ 0 ~ n i u i ~ n a = : r i u  

1dg r d Z  r ni~d~rnorJdluuu7~~ouu~~anu'aul 

d 
nianmaesn 1 naioraio~ianluniaataip~ 
sd w i m ~  uiuu~aoanaao~aiu~aan ~aoa#~Cwldi i  i ua. wclaadaoa~dIn~~u i ua. 

~ ~ n u ~ d u a i ~ d . r : n o ~ ~ ~ d o ~ d o d ~ n ' 7 ~ i ~ ~ ~ ~ d 0 ~ d i ! ~ ~ ~ f l ~ u n ' ~ ~  . r f~ i~i f3uni!d 
A ou 7 6a~nua:riidfjFi'ruin'~1aif L ~ ~ ~ ~ L L ~ J u I ~ M ~ ~ ' I u I ~ I ? : ~ ~ ~ L L ~  J C I Q ~ ~ ~ U H ~ Q ~ ~ M ~ ! ~  r J 

n?iu~iwnnrrh#u du d ~ f i ~ u i u n w 6 ~ ? u u a 1 a ~ ~ u ~ " r a d ~ f i ~ u i u ~ ~ f i ~ ~ u ~ u  (halogenation) 
1 d ~ u d d u ~ ~ n i i ~ ~ . r o t m ? i u ~ ~ u ~ ~  k a u r n ~  6.1 



a c- ~ ~ f i t u ~ m i i ~ o ~ ~ ~ u ~ ~ u ? ~ ~ n ' ~ u i n i ' ~ ~ d u  (addition reaction) d ~ f i ~ d ~ r ~ ~ : d d d  

t ..d uuuflauu f iuuoanddniu i~  oriidfi fit u i u n u d f i ~ ~ u ~ a ~ n u ~ ~ n i q u  
" d  Jd. d~fi iuiuo~~~kaL~nu~~a::~~'Inaoanunu~iu~uc11fuu s orerou~iouinnii 



R - + R  - R-R u"uiuqslBnld (6.9) 
i 

X - + X .  -X2 (6.10) 

d 4 t : m A  t: $ubtfngdbfsndiuufifu@nld (bhain-initiating 'step) bflu~difi~ni~bi(ln~a~ 

~:Qnuiluluiaqauo~i~alai~uiiia~Eiu~yyata~:uo~o::nouuo~iialaiu Ji~lnoud 

t: lu~u~~udaodd~b~sniiu"~b~wf lnld (chain-propagating step) uw D:~~OUUQJ 

iial~~ou~:n'~or~ouuo~l~la~io~l01"~qaoon~ino'ainwiii~i21ulala~~ou~alfii iau 

terminating step) 
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nnu~a'lu7uo~oyqa8af:uo~Caiia ~a~mf~~ud~ni:~~unifuau%~mLL~a~a (ally1 carbon) 

o : g n ~ ~ ~ r l m o a n ~ d ~ i ~ i ~ d q m ~ r ( ~ i : i i ~ H ' ~ i i m ~ Y U u a ~ a ~ : u a a i j a d ~ a d ~ ~ u ~ n  4 ~ s : ~  

m~wiiafimw'dtuimuinhn . r o ~ a ~ ~ d ~ i ~ ~ u ~ a ~ n r ~ ~ u d ~ n ~ r ~ u ~ ~ ~ f u a u a P m ~ ~ G ~ ~ ~ ~  

(37 qRuqii (4 ucl:dpqd (17 d~o:kl'cy~la~:Kaiiaa~tlqd oyycldar:&iiaqLqii 

~ ~ c r r o ~ q d a f : : ~ i i a d ~ u ~ b d ~ a ~ u f u ' o ~ a ~ a i u i i 6 u  ~ a ~ m . r ~ o u u o ~ d ~ n u u a z u o ~ ~ ~ ~ a  

o:iojl?hudqm ~w~i:oyqa8arr~ufa~~a:oyqaBa~:l~Qa~xlta'l~~ nqiu~a'lo~uo~ 

o r t q ~ t a . l : u o ~ 8 i i a ~ 3 u ~ a i u i ~ 6 u ~ i n u i n l d ~ ~ u ' o ~ ~ ~ ~  

u~a i j i  > 30 > 20 > 10 > tufa, l3Pa 

(buret) I J ~ ~ H ~ ~ R ~ ~ ~ D J A ~ J H ~ O R  9 1: 5 HUR H L I R ~ ~ ~ ~ U ~ J ~ U ~ I ~ ~ ~ ~ ~ ~ J # J ~ ~ J  

6.3.2.1 d i ~ u i l i i a l a a u  m.n1~moud~d~idu6~~o~a~w~a:Ca1n~iidijfi~~i 

ni7thuITunao7uua::lu.ru"uod~~ ~qa~~ql8113w^ean'm6~~uai ~ d x n o u b u h d i l  
n mm uala~~uao~o:nouo~knKn'u2i~auni.r 6.11 LLB: 6.12 d O n f u i n i ~ d u ~ u ~ a ~ a ~ o u ~ ~ u "  

d~r~uaf lun~ .nn i l~ua i3d  ~ :naudu '~~a~~~ou~~o~o:aoud~n i :~un i f  uou~~o~o:aou 

d~mfu (vicinal dihalide) 1 a u ~ ~ ~ d ~ ~ ~ ~ a ~ ~ ~ u o r ~ d ~ f i m d ~ n " 5 u i n i ~ ~ ~ u d r J . u ~ ~ w i ~  



~uGnwani.rnaao~ 

u n  4 

6.3.2.2 JfiiiiuiKunr~rarh.rn Caiiuridg Fif sin'unfaIlafifl~Sn~U'uCu~$ 

n.rd.r:noudiINa7471dio ROSOJH 6~~51~n-h E ~ ~ ~ I [ u ~ c I ~ L P u A L V I ~  ai~wijafidd 



r l d  0 o r n o u u o ~ n i f u a u u o t w ' ~ ~ : d ~ u ~ n ~ u ~ i ~ n u ~ i ~ ~ u ~ a ~ a ~ ~ ' i l u u ~ n n d ~  

r l w  rl 

I ~~iaiui~nc~~~nn1ii.~iii11~fijuibfiaGutaunonnuunz~~1nri'il:w:~~uL~luLU'o 
m#n+ariun~ngtiQ?jn u a n ~ i n ~ u o ~ m ~ a z ~ i u o i ~ ~ d ~ u u l d ~ ~ n t o i ~ ~ m ~ i u f o u ~ f i a ~ ~  

$ n ~ n u ~ d ~ i d ~ f i ~ u i n ' u n ' ~ @ ~ n ~ + a ~ n ~ d ~ d n : a i ~ ~ w n f a ~ n f l n  dafi~mfidl+nn~nou 

r l  o w w asm ldn~agn~?fnruuuuadlu~naananad 2 urn. dou 9 ~uaEnuua~ld 5 HUR 
1 rl ~ u d i ~ u i  7 H $ ~ L L L L U  bj~nan13n:ni~ i i m ~ i u ~ u ~ ~ o ~ ~ ~ i u u I ~ ~ i o I ~ '  

Y w  .I r i ~ n i ~ n a n o ~ ~ i b u l ~ a a m w ~ ~ n  
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~ i~ I~1 i~~ i jmf i rz tnnr road i Ia8 Inu  (a-diketone) 6i~uni.r 6. i s  - 

a ra iuhhoof  payer's reagent) ni~m~1~a0~~~~~$a1~~niu?~ti'~0os"1~undid~n"?~1i1~1~~aaf 
payer's Test) ~ ~ W ~ ~ I U ~ ~ I Q ~ Y I R ~ ~ L I - ~ ~ ~ I J ~ I ~ ~ I ~ I P I U ~ ~ ~ ~ ~ ~ ~ O U ~ ~ X I ~ ~ ' I W ~ O ~ ~ ~ ~ % J ~ ~ ' I  



gd.4 P, 

0.3.4 Jf i i iu iua~s'P ' Inunuwu~s~i~a~dni~gavaid tf ~a~nuua:o'alndn'i ' 

d~i i iuin 'u~u~i iu\unifu0u~aa~::naa~~~~~atn' id~f i5u1n'uai~ataiu ' Iw~~na~~uu- 

~dafuudni~undt~unaid~~a:~iaaid~ti~du~#u3n'u krfuwi.raraiuuo~lufdu~~ataif 

ataiuua~lwunw~8uu~daf u u d n i ~ u a i d ~ d a i u i f n \ . a ' n a a a u ~ ~ ~ i r ~ ~ \ m ~ ~ u o ' ~ ~ u ~ ~ a :  
*A' " ai~iYi'la~BuoiSLn6 uri~ahunuwuarwiuodddaiuq~ua~ld (terminal nlkyne) 

a an # - A  df i~ iu i t i~na~du~u~ind~nfuiua~o'a lnu '~~u~au 7 l a  iin3iu~Bun~mua:aiuilnvii 

d ~ f i i f l l n ' ~ l ~ ' u a ~ ~ a d ' I a ~ t ~ . U ' n l ~  

0.3.4.1 n a i u l d w n . m r o ~ o : l r f i  la lm.nad~nita~n'uotao~ua~nii~aun" 
C L *A' u ii$ua:muddaiuq~~a~lda::~~am~n3iu~Oun~m ~~uu~uo'lflo'e3lnunuwuatwiua~d 

daiuqnuod~driidfiftiuiriu~an:~a~uu~~~iimni~~u~wa~au~at~niau~d'b~~#uuo'~~n- 

Gala6 (sodium alkynylide) 6+dwun'lf 6.17 

1 - C = C - H  + Na - -C=C-'Na + H2 (6.17) 



Hz0 > ROH > HCECH > NHs > RH 

Y ~ ~ o ~ ~ i n o r ~ a f i ~ u ~ u n ~ ~ d o u n ~ i ~ i  Kduu~uo'l$~n3dla~#uuor~afl~ifii t: A 
w 

dfifiSuiFiurii s n f i n n i ~ r r n d I ~ ~ z ~ ~ u I ~ I n f ~ ~ u  KJaunv* 6.19 

HC e C3Na + H 2 0  - HC ia CH + NaOH (6.19) 

Y ~ J ~ ~ ~ I ~ I ~ ~ ~ I ~ ~ ~ ~ ~ ~ L I I ~ ' ~ R I ~ R Z L I U Y O ~ L ~ U ~ U L Q I ~ Q I ' ~ U L L O U ~ U L ~ ~ ~  (ammoniacal silver 

nitrate) H ~ ~ ~ I ~ E J ~ R I U V O J ~ O ~ L L ~ ~ C I R D ~ ~  ~ ~ M L L O U ~ U L ~ ~ U  (amrnoniacal cuprous chloride) 

l & : n ~ ~ Y o d f i M 6 f l b l ~ n '  (silver alkynide) H ~ o ~ o J L L R J & ~ ~ F ~ \ u ~  (cuprorous alkynide) .1U 

dl8~ f i ~ ~ n l f  6.20 UIPZ 6.21 lRH~yo'kkl~~diU"f l~-%tf  ~ H ~ ~ J F ~ ~ ~ ~ ~ u L L R ~ ~ w H ~  L O ~ l h l i ~  
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nnamq o :ha f i~cu~un ia~n~uu~n"3 ind~ i i~u i ' ~o~~~~1~~~~1u~1 i f lu6  (calcium carbide) 
Y d '  4 1 

fi i1 fiRunl J 6.24 Lflf oJL?D~\~~(IIuuQ~L%~~~~UC~OL~~ fl4~fl'UoJii~w' (Kippps apparatus) 

CaC2 + Hz0 -+ HC I qH + Ca(OW2 (6.24) 



A 1.l w A 
6.1 ~ J ~ D ~ ~ ~ ( ~ I ~ L ~ ~ ~ ~ L L I ~ ? I A J L ~ ~ ~ L W O ~ ~ ~ A ~ L I ~ ~ ~ I ~ U Q I ~ ~ I J V ~ J ( ~ I  f d f  znau~~dfizdda 

1d8~iau~buuaunirA~n'mSu~~u 

6.1.1 CH3 - CH2- CH3 LLIZ CH3 - CI CH 

6.1.3 CH3 - CH2 - CHI - CH2 - CH3 LLIZ CH3 - CH = CH - CH2 - CH3 
6.1.4 CH~-C~C-CHI-CH~ LLIZ CHmC-CH2-CH2-CH3 

6.1.5 CH2=CH-CH2-CH2-CH3 LLIZ CHI-CH2-CH2-CICH 
, I  

6.1.6 CH3-CH=CH-CH2-CH2-CH3 LLIZ NaCl 
w 

6.1.7 CHs - CH2 - CH2- CH2 - CH3 LLItil 





6.8.1 la fit^ (ethylene) 

6.8.2 ~ L Y I u  (ethane) 

6.8.3 I ,I - I ~ ~ ~ u ~ ' I u $ L ~ u  (1,l-dibromoethane) 

6.8.4 I a i i f i ~ ~ ~ a l ~ A  (vinyl chloride) 

6.8.5 1 , 2 - ~ 9 l c l f i a ~ ~ 8 m u  (1 ,2-dichloroethane) 



r 

la l~~c11f  uou . 

OYRLfll.4 
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I 

lurdulua~f uow~~~rc110!~6  
1udJm 

...................................................... 
1 u .......................... ~ T ~ C ~ I Y ~ ~ J I  

R......................... ........................... 

luddru~ 

...................................................... 
1 u .......................... ~ T ~ C ~ I Y ~ Q I U I  

.- ...................................................... - 





A r t  .1 r .......................................................................................................... ~uoroluuia~~duir nzaiunldi~1~ r 

uuni~uiuua~d~fi3tl iOi~i ia~u : 
A  1 .................................................................................................................. ~ u o ~ d ~ n ~ r h ~ m u  xl................. 
A 1 u r :  
LUQLUU~UJZLMUHU~U~1kclUUl ............................................................................................................. 
. 
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